Mautia Hill, situated in the Mozambique Belt of East Africa, is a locality famous for its unique high-pressure whiteschist mineral assemblages. The rocks are located in a complex regional tectonic setting that is critical to understanding the amalgamation history of Gondwana.The timing of the Pan-African Gondwana collision in this region is still a topic of considerable debate, especially because the age of the Mautia high-pressure metamorphism/metasomatism has yet to be established. We have extracted detrital zircons with extensive low-U overgrowths and dated them using the U-Pb SHRIMP method. Detrital zircon cores indicate that the sediments came from a region identical to the adjacent Tanzania Craton and adjacent Western Mozambique Belt. One detrital grain has a Th weighted mean ages of and Ma, respectively, dating the age of collision between the Tanzania 549 ‫ע‬ 41 535 ‫ע‬ 40 Craton and Madagascar-India during the assembly of Gondwana. This new age indicates that collisional orogenesis in this part of the East African Orogen occurred in a similar time frame as in many other parts of Gondwana, including South America, southern Africa, India, Australia, and Antarctica, but later than a ∼640-Ma age previously attributed to the collision in this area by some authors.
Introduction
New geological data from Mautia Hill in the western part of the Mozambique Belt in Tanzania are presented here and provide a critical new insight into the Pan-African Gondwana collision at the Neoproterozoic-Ediacarin-Cambrian transition, a crucial time period in Earth history, when the eastern margin of Africa collided with Madagascar, India, Australia, and eastern Antarctica. Recent research (Cutten 2004 ) identifies closure of the Mozambique Ocean by east-dipping subduction be- Manuscript received October 31, 2005; accepted June 12, 2006. 1 Present address: Minerals Division, Geoscience Australia, GPO Box 378, Canberra, Australian Capital Territories 2601, Australia.
2 Author for correspondence. Institute for Research on Earth Evolution, Japan Agency for Marine-Earth Science and Technology, 2-15 Natsushima-cho, Yokosuka-shi, Japan; neath Madagascar, with the final collision and thrusting of the continental arc as an imbricate stack of thrust sheets (the Eastern Granulites; Fritz et al. 2005) as the hanging wall of the orogen over the western Mozambique Belt footwall (the reworked margin of the Tanzania Craton). Most of the recent studies (especially since the 1980s) undertaken on the Pan-African rocks of Tanzania and Kenya have been conducted on the petrologically diverse, high-temperature Eastern Granulite hanging wall, largely because it contains mineral assemblages amenable to conventional and equilibrium thermodynamic geothermobarometry and also because high-temperature metamorphic conditions produced abundant metamorphic zircons for robust U-Pb dating. A peak metamorphic event at ca. 640 Ma is well documented for the Eastern Granulites and has been widely interpreted as dating the collisional event. In contrast, the footwall lithologies of the Western Mozambique Belt are generally midamphibolite facies, mostly garnet-free gneisses dominated by dynamic recrystallization, which are thus not always directly amenable to straightforward PT or geochronological investigations. Mautia Hill, with its rare mineral assemblages, provides a unique opportunity to compare the timing and style of peak metamorphism of the footwall rocks with data from the Eastern Granulite hanging wall. An Sm-Nd isochron age of Ma from garnet-536 ‫ע‬ 2 bearing amphibolites from Mautia Hill has been reported (A. Mö ller in Jö ns and Schenk 2004), and there is a growing body of evidence, including SmNd isotopic ages from the Kitumbi Granulites (Maboko 2000b) and unpublished U-Pb SHRIMP metamorphic zircon ages from the Galana River in Kenya (Hauzenburger 2003) , to suggest that the footwall rocks never experienced the high-temperature, ca. 640-Ma event but were metamorphosed at ca. 550 Ma.
Mautia Hill contains unusual mineral assemblages that were produced during high-pressure metasomatism with an exotic high-fO 2 -H 2 O fluid (Mruma and Basu 1987; Fockenberg and Schreyer 1994; Jö ns and Schenk 2004) . The metasomatic assemblages are characterized by yoderite-bearing whiteschists; sapphirine-, kornerupine-, and enstatite-bearing calc-silicates; and a variety of metapelitic gneisses (McKie and Bradshaw 1966; Mruma and Basu 1987; Jö ns and Schenk 2004) . Mautia Hill is also one of the few reported localities of the minerals hö gbomite and viridine (McKie and Bradshaw 1966) . There have been various petrological and PT investigations of these assemblages, the most detailed of which was presented by Jö ns and Schenk (2004), but a robust age for the metasomatic event has not been established. Mautia Hill is located in a complex regional setting in the Neoproterozoic East African Orogen, close to high-temperature Archean granulites of the Tanzania Craton (Johnson et al. 2003) , and it is only a few tens of kilometers north of Paleoproterozoic high-pressure eclogite facies rocks of the Usagaran Belt (Mö ller et al. 1995; Collins et al. 2004) . Since other metasomatic rocks, which formed under similar high PT-fO 2 -H 2 O conditions, have been interpreted to represent the product of continental crust subduction (Johnson and Oliver 2002; John et al. 2004; Jö ns and Schenk 2004) , it is critical to establish an age for the Mautia assemblages. We have extracted detrital and metamorphic zircons from various Mautia samples and dated them by the U-Pb method, using a SHRIMP in order to establish the timing of metasomatism/ metamorphism and the provenance and age of the parental lithologies.
Geological Background
Mautia Hill is situated in central Tanzania east of Dodoma, in the Pan-African Mozambique Belt but in a region previously regarded as a possible northward continuation of the Usagaran Belt ( fig.  1 ; Mruma and Basu 1987) . To the west lies the Archean Tanzania Craton, composed of typical granite-greenstone belts formed between 2.8 and 2.6 Ga, with possible vestiges of much older crustal material (13.0 Ga; Borg and Shackleton 1997; Borg and Krogh 1999; Manya and Maboko 2003; Wirth 2004; Cloutier et al. 2005) . The region to the east of the Tanzania Craton, termed the Western Mozambique Belt (Cutten 2004) , is dominated by granitoid gneisses and includes felsic high-temperature granulites ( fig. 1 ). This region has been shown by Johnson et al. (2003) to be reworked Tanzania Craton, with SHRIMP U-Pb zircon ages between 2713 and 2676 Ma, that underwent high-grade metamorphism to form the Western Granulites at 2654-2598 Ma. Similar ages were reported by Muhongo et al. (2001) in the eastern part of the Western Mozambique Belt. To the south of the Tanzania Craton, the Paleoproterozoic Usagaran Belt is composed of metasediments, granulites, gneisses, mica schists, and amphibolites of medium to high metamorphic grade, with locally preserved eclogites (Yulumba Hill). The normal mid-ocean ridge basaltlike mafic eclogites at Yulumba Hill have been dated at ca. 1999 Ma by monazite (Mö ller et al. 1995) and zircon (Collins et al. 2004 ) and interpreted to represent the site of closure of an oceanic basin (Mö ller et al. 1995; Reddy et al. 2003; Collins et al. 2004 ). These rocks were rapidly exhumed and exposed at the surface by ca. 1920 Ma (Collins et al. 2004 ). In the south and southeast, the Usagaran Belt is predominantly granitoid orthogneisses that were generated by the variable mixing of juvenile mantle-derived melts with the Archean Tanzania Craton (Maboko and Nakamura 1996) . The posttectonic Kidete Granite, dated at ca. 1877 Ma, provides the lowest age constraint on Paleoproterozoic tectonometamorphism (Reddy et al. 2003) .
The eastern margin of the Tanzania Craton and the adjacent Paleoproterozoic Usagaran Belt were overprinted and variably deformed and metamorphosed during the collision between the Tanzania Craton and Madagascar-India during the late Neoproterozoic, and they form the western part of the Mozambique Belt of Tanzania and Kenya. This acted as the footwall of the collision zone during this event (Cutten 2004) , and the reworking of these older crustal units is documented by the abundance of partially reset whole-rock-biotite Rb- Sr ages between 1473 and 470 Ma (Maboko 2000a ). In the foreland of the collision (i.e., the hanging wall of the collision zone), the Eastern Granulites are dominated by granulite-grade rocks with emplacement ages of 841-656 Ma Muhongo et al. 2001) , and they are separated from the Western Mozambique Belt by a well-defined west-verging thrust front ( fig. 1) . A calc-alkaline geochemistry and the Nd isotopic signatures of these rocks indicate mixing of juvenile material with older crustal material, consistent with the Eastern Granulites representing a continental arc Maboko 2000a Maboko , 2001 Cutten 2004; Cutten 2004) . Appel et al. (1998) determined PT conditions of 9.5-11.0 kbar and and an anticlockwise PTt 810Њ ‫ע‬ 40ЊC path for the Eastern Granulites and attributed the PT path to a mechanism of magmatic underplating before collisional events ( fig. 2 ). This peak metamorphic event has been dated at 695-609 Ma, with the majority of the U-Pb metamorphic zircon ages centered on ca. 641 Ma (Coolen et al. 1982; Muhongo 1994; Mö ller et al. 2000; Muhongo et al. 2001; Krö ner et al. 2003) . A similar age and peak PT estimation was obtained from high-grade granulite-facies lithologies that are situated within the Western Mozambique Belt, close to the Eastern Granulite thrust front (Sommer et al. 2003;  fig. 1 ). This 640-Ma metamorphic age and clockwise PTt path has been interpreted to represent the true age of continental collision (Sommer et al. 2003) ; however, a reexamination of the mineral textures and methods used to constrain this path suggests that an anticlockwise PTt trajectory (Cutten 2004 ) similar to that obtained for the other Eastern Granulite lithologies is more likely (Appel et al. 1998 ). In contrast, Jö ns and have demonstrated that the lithologies of Mautia Hill, that is, the footwall lithologies, underwent a high-pressure, moderate-temperature (725ЊC at 10-11 kbar) metamorphic event that is clearly defined by isothermal decompression immediately after the peak of metamorphism ( fig. 2 ) and for which a Sm-Nd isochron age of Ma has been obtained from garnet-536 ‫ע‬ 2 bearing amphibolites (A. Mö ller, pers. comm. in Jö ns and Schenk 2004). These data, along with other 580-530 Ma whole-rock-garnet Sm-Nd isotopic ages (Maboko 2000b; Bauernhofer et al. 2003) and sparse U-Pb metamorphic zircon ages (Hauzenberger 2003) , appear to suggest that the footwall lithologies never experienced the high-temperature 640-Ma event that is characteristic of the Eastern Granulite hanging wall but attained peak metamorphism under a collisional-type PTt path at ca. 550 Ma, which thus may represent the "true" age of the Gondwana-related collision. The lack of robust metamorphic age determinations for the footwall lithologies have rendered the interpretation of the Pan-African tectonic events a topic of considerable debate.
Mautia Hill
Mautia Hill is a low, elongate hill that measures 3 km by 1 km and is approximately 50 m high; the hill trends WNW-ESE and has predominantly metasedimentary lithologies ( fig. 3 ). The contact of these metasediments with the surrounding basement gneisses is not exposed, and the tectonic relationship between the two is unknown. Jö ns and Schenk (2004) presented a detailed petrologic description of lithologies that make up Mautia Hill, so only a brief summary will be given here. Our detailed mapping of the hill differs slightly from that presented by Jö ns and Schenk (2004) . Mautia Hill mainly comprises kyanite-bearing orthogneisses and variably deformed marbles, the contact between the two being marked by a 50-m-thick garnet-bearing amphibolite ( fig. 3 ). The highly metasomatized lithologies, which include the yoderite whiteschists and sapphirine calcsilicates, occur along the spine of the hill, which forms the fold hinge of a regional F 2 synform ( fig.  3 ). This fold hinge is progressively truncated by piemontite-bearing quartzites and feldspathic gneisses, and we interpret this feature as the base of a minor SW-directed thrust that is nearly contemporaneous with the major F 2 folds. The majority of lithologies contain an early planar fabric (S 1 ) that is folded and sometimes completely overprinted by the peak metamorphic planar and linear S 2 fabric. However, the peak metamorphic assemblages of some calc-silicate lithologies (e.g., MH7, MH8, MH9) display radial growth patterns that presumably indicate locally variable deformation gradients.
Sample Localities. We attempted to separate zircons from a wide variety of the most petrologically important lithologies. We used a zircon separation method of hand panning and a microvolume, heavy liquid technique described in detail in appendix A, available in the online edition or from the Journal of Geology office. However, no zircon was recovered from the most-metasomatized lithologies that occur along the ridge of the hill (MH11, MH12, MH15, MH16; fig. 3 ). This suggests that either the original sediments did not contain any detrital zircons or because of the exotic high-fO 2 -H 2 O metasomatic fluids, zirconium was removed from the whole-rock system, like the majority of other oxide and trace elements, including those that are normally assumed to be immobile (Johnson and Oliver 2002) ; that is, during metasomatism, zircon is actively removed/dissolved and transported out of the rock. In the less metasomatized rocks, zircons were found to be an abundant phase (samples MH7, MH8, MH9, MH17).
Samples MH7, MH8, MH9. These three calcsilicate samples are located just below the summit on the northwestern side of the hill and form an upstanding ridge within the variably deformed marble unit ( fig. 3 ). Samples MH7 and MH9 are composed of 3-8-mm-long radial intergrowths of sapphirine and enstatite, which suggests that they formed as part of an equilibrium assemblage ( fig.  4a-4c ). In MH7, these radial structures are crosscut and variably invaded by 2-5-mm-long tremolite with !0.5-mm patches of dolomite, presumably from a retrograde metamorphic reaction that replaced sapphirine and enstatite. In MH9, the tremolite has almost completely replaced the enstatite, leaving only !0.1-mm vestiges parallel to the original enstatite cleavage planes ( fig. 4c ). Sample MH8 is a very coarse-grained quartz-sapphirine lithology with up to 10-cm-long radial sapphirine blades set within a coarse-grained granular matrix of quartz. Jö ns and Schenk (2004) suggest that these assemblages may have developed through metamorphic reactions similar to those of the whiteschists (Massonne 1989) rather than of those of other typical high-temperature, sapphirine-bearing lithologies (Ouzegane and Boumaza 1996; McDade and Harley 2001) . Due to the presence of B-free kornerupine (although it was not present in our thin sections), these assemblages indicate peak metamorphic conditions of ca. 750ЊC at 10-11 kbar, similar to conditions reported by Jö ns and Schenk (2004) .
Sample MH17. This sample was collected from the southeastern part of the hill at the base (figs. 3, 4d) and is a crenulated, quartz-feldspar-rich garnet-kyanite gneiss. The presence and relative abundance of kyanite, i.e., high Al content, suggests that this was originally a sediment rather than a felsic-igneous lithology. This observation is confirmed by the presence of abundant detrital zircons (see fig. 5 ; table B1, available in the online edition or from the Journal of Geology office). PT estimations by Jö ns and Schenk (2004) on identical lithologies indicated peak PT estimates similar to those of MH7, MH8, and MH9, i.e., 725ЊC at 10 kbar.
SHRIMP U-Pb Methodology
At least 100 zircon grains representing all zircon morphologies and size were picked from each sample. The zircons were mounted in epoxy resin and polished to expose each grain's midsection. Cathodoluminescence (CL) images were obtained using a JEOL 6400 scanning electron microscope at the Centre for Microscopy and Microanalysis at the University of Western Australia, using a working distance of 25 mm, an accelerating voltage of 25 keV, and a beam current of 5 nA. Isotopic analyses were carried out on the Perth Consortium SHRIMP II of the John de Laeter Centre for Excellence in Mass Spectrometry at Curtin University of Technology, Western Australia, using operating procedures similar to those described by Compston et al. (1992) , Claoué -Long et al. (1995), and Nelson (1997) . Samples were analyzed with a primary beam intensity of 2-3 nA and a slightly elliptical spot size of 25-30 mm. Samples were regressed to the Perth Consortium standard CZ3, and data were reduced using the computer programs SQUID, version 1.02 (Ludwig 2001b) , and CONCH (Nelson 2006) . Ratios and ages were corrected for common Pb using measured
204
Pb and applying a composition of common Pb appropriate for the age of each zircon (Stacey and Kramers 1975) . Analyses on zircon rim overgrowths, which are typified by extremely low uranium contents, are extremely sensitive to common Pb correction, however, and in these cases, a 207 Pb correction was applied (Compston et al. 1984) . Age calculations and data manipulation were conducted using the computer pro- gram ISOPLOT/EX, version 2.49 (Ludwig 2001a) . Errors were based on counting statistics and were reported at a 1j level, while final ages were reported at a 95% confidence level. The error on the standard was not included in the final age calculations but is reported for each session in the data tables.
Results
Sample MH7. The zircons range in size from 50 to 200 mm and are all colorless and clear. Sample MH7 contains a main population of multifaceted rounded grains with length to width ratios of 1 : 1 and pitted surfaces. A small number of tabular crystals with length to width ratios of approximately 2 : 1 also occur, and those grains show wellrounded margins consistent with detrital grains. The CL images reveal that most grains display cores with concentric zoning indicative of igneous growth ( fig. 6d) , while some grains display wide, bright gray rims, possibly of metamorphic origin. Most grains are overgrown by thin white rims that were usually too small to allow analysis on SHRIMP ( fig. 6d) .
Thirteen analyses were conducted on 11 zircons (tables B1, B2, available in the online edition or from the Journal of Geology office), including two core-rim pairs (MH7-6 and MH7-8) and three additional rims (MH2, MH9, and MH10). The f 206 values (proportion of 206 Pb common in total 206 Pb) are low, ranging from 0% to 0.20%. U and Th contents range from 4 to 293 ppm and from 21 to 209 ppm, respectively, leading to a wide range of Th/U ratios between 0.30 and 19.5. The five rim analyses display the lowest U contents between 4 and 5 ppm and highest Th/U ratios between 14.4 and 19.5. Seven concordant or near-concordant analyses, including core analyses 6 and 8, define Archean ages ( fig. 6a; Pb age of Ma, which 2371 ‫ע‬ 14 can be taken as its minimum age. The analyses on rims suffer from poor precision because of their extremely low U content, but they plot close to concordia ( fig. 6a) Sample MH8 predominantly contains equidimensional grains with a minor component of tabular grains with length to width ratios between 2 : 1 and 3 : 1. All zircons are rounded and show pitted surfaces. Similar to MH7, CL images reveal concentrically zoned cores surrounded by thick featureless rims that are possibly of metamorphic origin ( fig. 6d) .
Twelve analyses were conducted on 11 zircons and include one core-rim pair (analysis 7), eight rim analyses, and two cores. The f 206 value is low in most analyses, ranging from 0% to 0.21% (tables B1, B2). Uranium content ranges from 1 to 4 ppm for the rims and between 107 and 393 ppm for the cores. The cores have Th/U between 0.16 and 0.88 and are interpreted to be magmatic in origin, while the rims, which display much higher Th/U ratios, are interpreted to have grown under metasomatic conditions in the presence of fluids with highly depleted uranium. The three core analyses plot within 5% of concordia and define fig. 6d) .
Thirteen analyses were conducted on 13 zircons, but two of the analyses (MH9-4 and MH9r, not included in tables B1, B2) were rejected, based on significant primary beam instability. All analyses were conducted on single-domain zircons, but the U and Th contents were highly variable, ranging from 3 to 187 ppm and from 71 to 1391 ppm, respectively. Th/U ratios were consequently highly variable, ranging from 3.5 to 21.2. Analyses of MH9-3, MH8, and MH13 plot away from concordia ( fig. 6c) fig. 6c) . The highly 533 ‫ע‬ 15 516 ‫ע‬ 14 variable U and Th in the zircons of sample MH9 did not permit unbiased interpretation of the sample's nature. However, the fact that all analyses define a coherent age population and that the majority of analyses are characterized by low U and high Th content leads to a most likely interpretation of them having formed during fluid infiltration and associated metasomatic processes.
Sample MH17. Sample MH17 contains predominantly elongate grains with length to width ratios between 2 : 1 and 3 : 1; approximately 10% have ratios of 3 : 2. All zircons are rounded and show pitted surfaces. The CL images show grains with complete or truncated concentric zoning patterns or broad sector zoning ( fig. 5c ).
Thirty-five analyses were conducted on 26 zircons, including two core-rim-rim triples (e.g., tables B1, B2), four core-rim pairs, 11 single rims, and 10 single-core analyses. The f 206 values range from 0% to 1.34% but are below 0.1% for the majority of analyses. U and Th range from 121 to 1278 ppm and 1 to 316 ppm, respectively, yielding Th/U ratios between 0.01 and 0.65. Analyses on rims are invariably characterized by low Th/U ratios between 0.01 and 0.10, while core analyses are characterized by higher ratios between 0.19 and 0.65. The data range from slightly inversely discordant to strongly discordant and define a Pb loss trend toward a lower intercept, ranging between 600 and 850 Ma ( fig. 5a) test to the scatter in the data. As a best estimate, using only data that is within 5% of concordia, the cores date crystallization between and 2681 ‫ע‬ 5 Ma, while low Th/U rims date crystal-2600 ‫ע‬ 7 lization between and Ma ( fig.  2617 ‫ע‬ 7 2532 ‫ע‬ 6 5b). The former are interpreted to represent a variety of detrital components derived from proximal igneous sources, while the latter document a late Archean metamorphic event affecting the metasedimentary rock. The Pb loss trend toward ca. 850-600 Ma is indicative of Pan-African metamorphic and/or metasomatic event(s) affecting the paragneiss.
Discussion and Conclusions
Provenance of Mautia Hill Metasediments. The age distribution of detrital and/or inherited zircons extracted from the Mautia Hill metasediments ( fig.  7) indicates a provenance predominantly from Late Archean basement units. The ages of detrital grains range from 2777 to 2600 Ma, with an additional xenocryst dated at ca. 3507 Ma, currently the oldest dated zircon in the region. This age range compares well with other robust U-Pb ages from the Tanzania Craton and the Western Mozambique Belt (figs. 1, 7), which is considered to be reworked Tanzania Craton (Johnson et al. 2003) ; this suggests the sediments were locally derived and part of the Western Mozambique Belt footwall. The majority of zircon cores in sample MH17 are surrounded by thick, variable Th/U rims dated between 2617 and 2532 Ma. Zircon grains extracted from charnockitic gneisses located some 100 km east of Mautia Hill in the Western Mozambique Belt show similar variable Th/U rims and were dated between 2654 and 2598 Ma by Johnson et al. (2003) , who attributed their growth to a high-temperature metamorphic event. Because of the intense Neoproterozoic metasomatic and metamorphic overprinting in the Mautia Hill sediments, it is impossible to determine whether they were deposited before the Archean metamorphic event and were themselves metamorphosed or simply sourced from these highgrade rocks. It is interesting to note that the xenocrystic zircons extracted from samples MH7 and MH8 do not have these Late Archean metamorphic rims, thus implying a different, although local, provenance. This would appear to support a model in which they were deposited after the high-grade metamorphic event from variably uplifted terranes, although it is impossible to determine the exact age of deposition. Collins et al. (2004) and Reddy et al. (2003) analyzed detrital zircons extracted from metasediments that form part of the Paleoproterozoic Usagaran Belt, and they showed that these sediments were also clearly derived, in part, from the Tanzania Craton ( fig. 7) . However, the grains lack the distinctive Late Archean metamorphic rims and additionally contain abundant low-Th/U metamorphic rims or grains that underwent isotopic disturbance between ca. 2026 and 1989 Ma, a period assigned to Usagaran tectonism. Despite the proximity of the Mautia metasediments to the Usagaran Belt, the lack of such isotopic disturbance/growth of new Paleoproterozoic grains would suggest that these metasediments were not sourced from the Usagaran Belt or affected by Usagaran-aged tectonometamorphism; additionally, even though both Mautia Hill metasedimentary rocks and metasedimentary rocks in the Usagaran Belt were derived from similar-aged rocks, it is most likely that they are not part of the same sedimentary package. We suggest that the Mautia Hill metasediments were deposited well away from the Usagaran Belt and were transported to their current position during Neoproterozoic thrusting. Analyses of the low-U zircon rim overgrowths, which were often characterized by relatively high Th contents (between 50 and 100 ppm) were hampered by sensitivity to the 204 method of correction for common Pb. Although counts on nonradiogenic 204 Pb were low during analysis, barely exceeding background of the instrument, corresponding proportions of calculated common Pb were significant. Given the lack of statistical precision of measured 204 Pb, the sensitivity of our correction due to extremely low U, and the correspondingly low radiogenic Pb, we used the 207 method of common Pb correction, which has often been applied successfully to Phanerozoic zircons (e.g., Compston et al. 1984 (50 m.yr.) showing the distribution of detrital zircon ages from samples MH7, MH8, and MH17 in comparison with other robust zircon ages from the Tanzania Craton, Western Mozambique Belt, and the Usagaran Belt. It is clear that the Mautia Hill sediments were derived directly from the Tanzania Craton, but also note the lack of any Usagaran-aged detritus. Shaded gray curve is data that is 195% and !105% concordant, and black solid curve is all data.
of zircons, and of rocks nZ p number nR p number from which the zircons have been extracted. The spotted-shaded area shows the age range for metamorphic zircon rims. U-Pb data is from Borg and Schackleton (1997) , Borg and Krogh (1999) , Manya and Maboko (2003) , Johnson et al. (2003 Johnson et al. ( , 2005 , Sommer et al. (2003) , Reddy et al. (2003) , Collins et al. (2004) , Wirth (2004), and Cloutier et al. (2005) . Probability density distribution curve constructed with reference to Sircombe (2004) . reconciling the different PTt paths and ages within this part of the Mozambique Belt. Mruma and Basu (1987) , Fockenberg and Schreyer (1994), and Jö ns and have all demonstrated that tectonometamorphism at Mautia Hill was associated with a clockwise, high-pressure, moderate-temperature event, culminating in postpeak-metamorphic isothermal decompression (fig. 2) . The PTt path indicates that the Mautia rocks were buried/subducted to at least 30 km in a compressional/crustal thickening tectonic regime. A similar clockwise PTt path was obtained from amphibolite-grade gneisses at Galana River, in Kenya (Hauzenberger et al. 2004) , and this has been dated using the SHRIMP U-Pb zircon technique at 580-550 Ma (Hauzenberger 2003) . Furthermore, granulite-facies rocks known as the Kitumbi Granulites ( fig. 1) , which form part of the Archean-aged Western Granulite complex (Johnson et al. 2003) , yield whole-rock-garnet Sm-Nd ages between 545 and 525 Ma (Maboko 2000b ), but since the peak PT conditions, mineral textures, and petrographic evolution of these lithologies are poorly constrained, it is difficult to interpret these isotopic ages. However, the metamorphic assemblages and textures within both the Mautia Hill and Galana River rocks and the Sm-Nd ages from the Kitumbi Granulites provide evidence for only a single, progressive metamorphic event, and combined with the absence of any ca.-640-Ma metamorphic zircons/ overgrowths, it is most likely that these footwall rocks did not experience the higher-temperature metamorphic event that is prevalent in the Eastern Granulites. Appel et al. (1998) interpreted the ca.-640-Ma, anticlockwise, high-temperature Eastern Granulite PTt path as resulting from magmatic underplating in a continental margin-arc system that can further be supported by the geochemistry, isotopic signature, and crystallization ages of rocks within the Eastern Granulite thrust sheet (Cutten 2004) . It is therefore apparent that the Mautia Hill rocks, including the Tanzania Craton from which they were sourced, and the Eastern Granulites originally formed two distinct, spatially disparate terranes that were separated by the Mozambique Ocean. These two terranes were subsequently juxtaposed during crustal thickening/collision at ca. 550-530 Ma, after closure of this ocean. U-Pb dating of rutile and titanite (Mö ller et al. 2000) indicate that immediately after the 640-Ma peak metamorphism, the Eastern Granulites underwent a prolonged period of slow cooling at near-isobaric conditions, which is consistent with them forming in an arc environment rather than in a collisional tectonic setting (Appel et al. 1998; Mö ller et al. 2000) . We agree with these interpretations and suggest that at ca. 640 Ma, the Eastern Granulites (X in fig. 8a ) formed in a continental arc environment by magmatic underplating and that this arc resulted from the eastward subduction of the Mozambique Ocean under the western margin of Madagascar ( fig. 8a ; Cutten 2004) . At the same time, the Mautia Hill sedimentary rocks either formed part of the upper crust of the Tanzania Craton (Y in fig. 8a ) or were part of the Western Mozambique Basin (fig. 8a) . Mö ller et al. (2000) indicate that by 550 Ma, the Eastern Granulites had cooled to at least 550ЊC, corresponding to pressures of ∼5 kbar (Appel et al. 1998) . Combined with our age for peak metamorphism at Mautia Hill of ca. 550 Ma, collision must have occurred at or immediately before 550 Ma. During collision, the previously slow-cooling granulites were progressively exhumed to midcrustal levels (X to X 1 in fig. 8b ) and thrust over the Tanzania Craton ( fig. 8b) , causing tectonic loading and rapid burial/subduction and metasomatism of the Mautia Hill sediments and the other footwall lithologies (Y to Y 1 in fig. 8b ). Continued cooling to 450ЊC at 500 Ma, postcollisional exhumation, and erosion of the East African Orogen juxtaposed the Mautia and Eastern Granulite lithologies (X 2 and Y 2 in fig. 8c, ) , resulting in the present-day geometry.
These results demonstrate that continent collision in this part of the Gondwana supercontinent occurred at ca. 550 Ma, after a thermal event in the Eastern Granulites at ca. 640 Ma; the results hence do not support the two-stage collisional model of Meert et al. (1995) and Meert (2003) . The ca.-550-Ma collision here described coincides with the collision of Australia and Antarctica with the African margin and is consistent with paleomagnetic evidence that suggests that cratonic blocks on either side of the Mozambique Ocean did not have a common polar wander path before ca. 550 Ma (Meert et al. 1995) . Furthermore, this collision occurred within a time period similar to that of other West Gondwana-related collisions (Johnson et al. 2005) , suggesting that the assembly of Greater Gondwana occurred in a relative short and distinct time period.
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